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NACA LANGLEY MEMORIAL AERONAUTICAL LABORATORY 
MEMORANDUM REPORT . 


tor tnpLASS'F'GAT!O®. CANCELLED 


Air Materiel Command, Army Air Forces 


RESTRICTED MR No. L6F25 
TESTS OF A 1/5-SCALE MODEL OF THE REPUBLIC 
XP-8l, AIRPLANE (ARMY PROJECT MX-578) IN THE 

LANGLEY 300 MPH 7- BY 10-FOOT TUNNEL 


By Warren A. Tucker and Kenneth W. Goodson 
SUMMARY 


A 1/5-scale nodel of the Republic xP-8 airplane 

(Army Proj2ct MX-578) was tested in the Langley 300 MPH 

" 7- by 10-foot tunnel. The primary object of the tests 
was twofold: to determine a practicable method of 
increasing the longitudinal stability in the landing 
configuration, and to investigate the effects on longi- 
tudinal and lateral stability of various external stores 
(fuel tanks, bombs, and rockets). The effects of the 
fuselage dive brakes were also determined, and the 
critical Mach numbers of certain of the airplane com- 
ponents were estimated. 


The use of the revised horizontal tail (of larger 
aspect ratio and area than the original) seemed to be 
the most feasible expedient for materially increasing 
the longitudinal stability in the landing configuration. 


The neutral-point shifts produced by the various 
external stores were unstable, the largest shift being ~ 
about 2.5 percent mean aerodynamic chord. No appreciable 
aerodynamic trim changes were caused by the external 
stores, 


From the standpoint of range, maximum speed, and 
, rate of climb, the advantages of mounting the fuel tanks 
at the wing tips rather than inboard beneath the wings 
were Clearly demonstrated by the tests. 
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The effective dihedral parameter Shy was the only 


static lateral-stability derivative Ropieeievly affected 

by the external stores. At high lift coefficients, the tiv- 
mounted tanks caused a large increase in the effective- 
dihedral parameter (about 4° increase at a lift coeffi- 
cient of 1.0). This increase was held undesirable, 

because the tendency. toward oscillatory instability that 

it would cause would be heightened by the increased 

moments of inertia resulting from the weight of the tanks 
whee carrying fuel. 


“The fuselage dive brakes, when deflected, caused a 
. change in trim tending to nose the airplane up; the 
neutral point also moved rearward upon deflecting the 
Give brakes. The amount of elevator required to over- 
come the change in trim was well ‘within the available 
range of deflection. It was estimated.that a dive- 
brake deflection of 90° would decrease the terminal 
Mach number in a vertical dive by about 0.1. 


The estimated critical Mach nwnber of the V-front 
canopy was about 0.0), greater than that of the original 
. Canopy. Pressure-distribution tests disclosed severe 
pressure peaks inside the nose of the jet entrance duct. 
These peaks, which would lead to separation and 
consequently poor pressure, recovery at, the. engine, could 
be reduced by using a Babe nose radius and a modified 
internal lip shape. a 


at llw,« ae 


At the request of ‘the Air Materiel. Connon, Army 
Air.Forces, a 1/5-scale model of the Republic XP-8h, 
airplane (Limi: Project. MX=578) was. tested in the 
Langley’ 300 MPH 7- by 10-foot tunnel. 


Previous tests of’ the same model. in the Langley 
7~ by 10-foot atmospheric tunnel (reference 1) had 
indicated that the longitudinal stability was undesirably 
low, particularly in the landing configuration. One of 
the objects of the present investigation was therefore 
‘to determine some means of increasing the lorigitudinal 
stability in the landing configuration. To this end, 
tests were made of various flap modifications and also 
of a revised horizontal tail. 
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Tests were made to determine the effect of the = 
various external stores (fuel tanks, bombs, and rockets) 
on the longitudinal and lateral stability characteristics. 
Tests were also made to determine the characteristics 
of the fuselage dive brakes. 


Because of the high speeds expected to be attained 
in flight, pressure-distribution tests were made to 
determine the critical Mach numbers of the original 
canopy and of a V-front canopy. Pressures were also 
measured inside and outside the nose of the jet entrance 
duct. 


COEFFICIENTS AND SYMBOLS 


The results of the tests are presented as standard 
NACA coefficients of forces and moments. Rolling-, 
yawing-, and pitching-moment coefficients are given. 
about the center-of-gravity location shown in figure 1 
(26.45 percent of the mean aerodynamic chard). The 
data are referred to the stability axes, which are a. 
system of axes having their origin at the center of 
gravity and in which the Z-axis is in the plane of 
symmetry and perpendicular to the relative wind, the 
X-axis is in the plane of symmetry and perpendicular to 
the Z-axis, and the Y-axis is perpendicular: to the 
plane of symmetry. The positive cirections of the 
stability axes, of angular displacements of the airplane 
and control surfaces, and of forces and moments are 
shown in figure 2. 


The coefficients and symbols are defined as follows: 


Cr lift coefficient (Lift/qS) 

Ch drag coefficient (Drag/qS) 

Cy longitudinal-force coefficient (X/qS) 
Cy lateral-force coefficient (Y/qS) 

C, rolling-moment coefficient (L/qSb) 
Cn pitching-moment coefficient (M/qSc' ) 
C,, yawing-moment coefficient (1/qSb) 


3 


a effective thrust coefficient based on wing , 


© area (T,/qS) 
, ed ag ae 7 a aes Sa Pelee Nes 
2s, pressure: coefficient EY 
Lift = =2 


Drag = -X (only at WW = 0°) 


I 


XY forces along axes, pounds 
Z 
4 f 

M>- moments about. axes, pound feet 

. - effective thrust, pounas | 

on _ local static pressure pounds per. square foot 

Pp, | free stream stable pressure, pounds per square 

~. ahi ee foot . Phage kt” eek ln 
- q: Secs ae pressire, ‘pounds per square 

. foot (py</2) a 

a wing area (10 0 sq ft on “iodgi) 

c! wing mean aerodynamic chord (M.A.C.) (1.48 ft on’ 
model)). . 

wing span 12 28- ft on acted’ 

h - distance from, thrust line to center of gravity, 
positive when thrust line is above center of 
. gravity (-0.0165 ft .on model) 

A area of duct inlet (0.0872 sq ft on model) 

L . @distance from duct inlet. to center of gravity 
(2.97 ft on mode 1 ) 

V free-stream air velocity, féet per second- 

Vs average air velocity at minimum cross section 


of duct inlet, feet per second 
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mass density of air, slug per cubic foot | 


a angle of attack of fuselage perouee line, 
degrees 

Vv angle of yaw, oonreee 

i, angle of stabilizer with respect to fesclane 
reference line, degrees; ae ‘when: trailing 
edge is down 

5. elevator deflection with respect. to stabilizer 
chord line, degrees ; positive when CREE Rees 
edge is down - 

_™ Slope of lift curve, per cegree me 

n neutral-point location, percent wing mean aero- 

BP dynamic chord (center-of-gravity location for 

neutral longitudinal stability. in trimmed 
flight) — | 

k radius of ErrRtiod euoNt X-axis, feet 

k, radius of ye eyes about Z-axis,. feet 

m relative density factor (m/pSb ) 

m mass of airplane, slugs 

Subscript: 

Vv denotes partial derivative o a coefficient with 
respect to angle of yaw (example: 


Cri, = OC, ev) we 
AIRPLANE, MODEL, AND APPARATUS 


The Republic xP-8) airplane is a single-place, 
single-jet, low-midwing fighter, with tricycle landing 
gear. The jet rower plant of the airplane is completely 
enclosed within the fuselage, with the intake duct in 
the fuselage nose and the jet exit at the tall. The 
airplane has been designed to carry auxiliary fuel tanks, 
bombs, rockets, or a combination of these external stores, 
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depending upon the tactical use of the airplane (long- 
range fighter, fighter-bomber, etc.). The airplane 
physical characteristics as supplied hy the manufacturer 
are presented in table I. 


“The model, which has been tested previously in the 
Langley 7- ‘vy 10-foot atmospheric tunnel, was supplied 
by the Republic Aviation Corporation. A three-view 


‘drawing of the 1/5-scale model with the original horizontal 


tail and a photograph of the model in the landing con- 
figuration (split flaps deflected 60°) mounted in the 
Langley 300 MPH 7= by 10-foot: tunnel are shown in ° 
figures 1 and 4, respectively. The model was equipped 
with a l0-pereant-span slotted flap, the chord of which 


_varied from 2l1.9 percent of the wing chord at the 


inboard end to 26.6 percent of the wing chord at. the 


_ outboard end. -The flap position when. deflected 30° is 


shown in figure ;, Provisions were also made for testing 
with a l.0-percent-span split flap having a constant- 
percentage chord of 25 percent of tha; wing chord. 


The revised horizontal tail, which was formed by 
adding area-at the root section of the original tail 
(thereby increasing the span), is compared in figure 5 
with the original tail. It will be noted that the 
revision did not affect the dimensions of the elevator. 


Drawings of the fuel tanks in the two positions 
tested are shown in figures 6 and 7. A photograph of 
the fuel tanks mounted in the tip position is shown in 
figure 8. The bombs were also located in two positions. 
(See fig. 9.) The rockets were’ located under the 
fuselage as shown in figure 10. The fuselage dive 
brakes are shown in figure eles. 


The locations of the pressure orifices are shown 
in figure 12. When the pressure orifices were being 
installed in the nose, it was noticed that a template 
made from the dimensions given in Republic drawings 
SKk-30-1 and SK-30-7 was not a good fit with the actual 
nose, A comparison of: the actual nose with the design 
nose is given in figure 13. QW 


. -Photographs of the original and the V-front canopies 
are given in figures 1- and 15, 

The model was tested in the ‘cruising configuration 
(landing gear and flaps retracted) and the landing con- 
figuration (landing gear and flaps extended). 
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The model was equipped with a single-stage axial- 
flow blower driven by an electric. motor. This unit, 
located within the fuselage, preduced a cold jet which 
was used to simulate the airplane jet for the pressure- 
distribution tests. Because the inlet velocity could not 
conveniently be measured directly, the average velocity 
was measured at the jet exit and converted to average 
inlet velocity by using continuity considerations. The 
exit velocity was measured by a single pitot-static tube 
so located as to measure the average velocity at the jet 
exit; the location of the tube was obtained from a series 
of preliminary tests, in the Langley 7- by.10-foot tunnel, 


TESTS AND RESULTS 
Test Conditions 


_ The flap modification tests were. made at a dynamic 
pressure chosen to give a Reynolds number equal to the 
effective Reynolds number of the tests made in the 
Langley 7- by 10-foot atmospheric tunnel. The remainder 
of the tests were made at dynamic p.essures conditioned 
mainly by the strength of the model components. The 
values of dynamic pressure, Reynolds number, and Mach 
number for each group of tests are listed below, 


. tg 


cr = ee Se 
eee (lp/sq ft) 
lap modifications tia . 4-19 x 10° gs 
ive brakes, rocket drag 110.0 re f o2 
Pressure distributions 27.9 Lely oly 
|All others - 55.6 12.0) 20 


= ae hu a 





Corrections 


Because of the limited time available for the tests, 
the tares caused by the model support-strut system were 
not determined. Because a large number of the tests 
were made for corperisons with each other, the omission 
of tares is not too imvortant. | ; 


Jet-boundary corrections have been apvlied to the 
angles of attack, the longitudinal force coefficients, 


T 
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and the tail-on pitching-moment coefficients. The 
following corrections, obtained from. reference 2, were 
acied to the spat data: 


mi 


= 1.00Cy 
‘ACy = -0.0175¢,2 
x L 
dy = ee 65¢, C= - 0. Ne) 


where Aa is an degrees. 


e . Bedaune all the model tests, with aut ahinard dan of 
the pressure-distribution tests, were.made’ power-off 
(model. blower unit inoperative), the:variations with Cy 


of airplane T,'! and V,/V. wére not duplicated. There- 


fore, whenever wh bint Selisri raha ithe data were desired for the 
idling-power condition, it was necessary to correct for 
‘thé effect of T,!. and V,/V.- The correction for the 


' airect thrust ticmsezs' ie given by 
i. te . = =. er 
AC, ans b (24!) = , soon 


where Page is for the idling-nower~condition. The 
| vartation-of 'T, ' “with Cr, for the idling-power condi- 


tion of -the ad onlann is given in figure 16. These data 
were supplied by the Republic Corporation. The correction 
for the turning of the air at the nose is. given by 


| Vg aig as Cvs eo” 
4c, - («a — a~ s.00osea{e x! a. 


) V 
where iam is the difference in inlet-velocity ratio 


between the model and the idiing-power condition of the 
airplane. (See fig. 17.) The data of figure 17 were 
supplied by the Republic Corporation. Both these correc- 
tions, which have been derived in reference 1, were addsd 
to the power-off data. The combined correc tion was 
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destabilizing but small, causing a forward shift of the 
neutral point always less than 1 percent mean aerodynamic 
chord. 


Test Procedure 


Except for. the pressure-distribution tests, all 
tests were made power-off (model blower unit: inoperative). 
For those cases in which it was desirable to have pitching- 
moment. data for the idling-powr condition, thus allowing 
‘ amore direct comparison with power-on data from the 
Langley 7- by 10-foot tunnel, the power-off pitching- 
‘moment data were corrected to the idling=power condition 
by ‘the me thods prevapusey explained, 


In.making the- pressure-distribution tests, a dif- 
ferent procedure was necessary, since the distribution 

of pressure, particularly over the nose of the entrance 
duct, depends on the inlet-velocity ratio. “Therefore, 
the variation of airplane inlet=-velocity ratio with lift 
coefficient. (see fig. 17) was duplicated for the pressure- 
distribution tests. The trim-lift curve used in making 
the tests is shown in figure 18, This curve was obtained 
from the test data. For a selectef angle of attack of 
the model, the trim lift coefficient read from figure 18 
was used to determine the corresponding inlet-velocity 
_ratio from the appropriate curve of figure 17. This 
inlet-velocity ratio was then obtained by suitable opera- 
tion of the blower unit. 


| An explanation of figure 17 will prove helpful in 
evaluating the data. The two curves of figure 17 were 

supplied by the Republic Corporation. The curve marked 

"power condition A" was given as the variation of V/V 


‘with OC; ‘for idling power (80 percent rpm) at sea level 
and’ the curve marked “power condition B" was given as the 
variation for full power (100 percent rpm) at sea level. 
Later calculations at the Laboratory disclosed that the 
curve labeled power condition A also closely represented 
the variation of V,/V with C, for full power at 
30,000 feet (at any Cy, the calculated value of V,/V 
‘for full power at. 30,000 feet is about 0.1 less than 

the value for idling power at sea level). Three power 
conditions were thus simulated in the tests: full power 
at sea level, approximately full power at 50,000 feet, 
and idling power at sea level. 
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There is one further point of interest regarding the 
curves of figure 17. The data from the company apparently 
were worked out neglecting compressibility effects. 

Had the effect of compressibility been taken into account, 
the inlet-velocity ratio for power condition B at 
' Cr = 0.5 would have been about 0.15 less (at higher 


‘Walues of Cy, the difference bécomes smaller). The 


use of the incompressible curves in estimating the 
critical Mach number of the outer part of the nose of 
the entrance duct is therefore slightly unconservative. 


‘The lateral stability derivatives at small angles 
of yaw were obtained from tests hunangn the angle.-of- 
. attack range at angles of yaw of *5° by assuming.a 
SUPERP Ten variation, between these points. 


Because mach of the. program involved ‘the determina- 
tion of groups of relatively small incremental effects, 
the tests of the. clean model were. repeated for each 
group, thereby assuring that any small changes in the 
Clean model condition would not .introcuce. errors into 
the Seem ne rien of iat dnoranants.. ; 


~ ; A. 
Cc ’ 


“4.47 1% 


Presentation ex Results 


An outline of the figures presenting the Results is 
given below:. aes | 


2 
Cd 


4 a hawt . i¥ ‘ ze Ficure 


on Ke Flap modifications and. revised tall: .. 


Stabilizer tests, original, COLL wm e we em w ow LY 
Stabilizer tests, revised ‘tail - 4... « 6.2 8 » « 20 
Elevator tests, revised'tail .. oe + © OL 
7 Neutral points for flap modifications o¢ « » « oe 
_. Neutral points for ogeet nm and revised talls . 23 


Be Longitudinal Stability With external stores. on 
wing: . 
Stabilizer tests Pm nite es ‘a : ee «© © 8 6 @ ’ ww a 
Neutral points ee © © @ @& ee * ee 8 « 4 @ 3 5 
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Figure 


C. Lateral stability with external stores on wing: 
Lateral stability derivatives at smell angles 

or yar oe aw ray 
Stability boundaries .. 

Tests through yaw range: 


4 
e eee eo #8 @ ® #® @ ¢€ #® @ 20 


© © © 8 «tis Ces a 27 


Irbdoard tanks ... 
Tip ceonks . « « « « 
Tanks and Wenibe te ae 


* e# e@ | °* e©« e @# e@ @ : 28 
* © e@ e© @ @ " * ¢e«¢ @® . 29 
- * “- . ia ss = « 3 » 40 


D..- Rockets: 7 
* Stabilizer “SORES .* te ee ee ee ee im 41 
-REtwot of tevle fed teirWtae haa ewe ee Be 
. Rewtral points oi. sa de; deisel ete is St we 6B 


t.. Be Fuselage dive. brakes: 


Stebtlicee teste vk Olives ge eee ee se | 34 
Terminal Mesh minbers: of wid Wi ele de ea ew ol le «655 


-F. Pressure distributions: 


Original Canopy .« © «© » © «© © © © © © © @ @ @ 36 
V-front Canopy « « «© «© © «© © © © © ®» © © © '® @ 5 
Nose of entrance duct owe 8 © © © © «'s''s ® 5 
Critical Mach number of canopies . .« » « «« « 9 
._ © © © @ @ 0 


 Criti¢al.Mach number of nose... 
DISCUS SION 


Effect of flap modifications.=- The flap modifications 
(30° slotte aps With atlcrons drooped I59 and 60° split 
flaps) were tested with an eye to improving the stability 
‘over that with the 30° slotted flaps, without imposing 
too severe a penalty on the maximum lift coefficient 
obtainable. As shown by the stick-fixed neutral points 
of figure 22, the incorporation of 15° aileron droop 
actually decreased the stability over the range of lift 
coefficient in which the flaps would be deflected. Below 
a lift coefficient of 1.25, the stability with'60° split 
flaps is slightly greater (1 or 2 percent mean aerodynamic 
chord neutral point) than that with 30° slotted flaps, 
but above Cy, = 1.25 the stability with the split flaps 


is less, The results of reference 1 indicate that the 
stability with 60° split flaps will be greater over 
the entire lift range. 
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The values of trim Cr for the various flap. 
se | | 


configurations were obtained from figure 19, and are 
tabulated below. Because of the low Reynolds number of 
the tests, the .absolute values or Cr; are doubtless 


not those that will bi obtained on the full-scale 
airplane. e: 


atte eee 


| ee 


. ‘30° slotted flaps | | 
30° slotted flaps, 15° atleron droop _ 


60° split flaps 7 





ease | if it is decided to cae’, split. flaps on the 
basis of the test results. from the Langley 7- by 10-foot 
tunnel, the decrease in| will be only: about 0,07. 


Split flaps would ‘alao rons, a simpler: construction’ 
problem. ‘ 


Ae eh 7 oe 
4% 


= eet of fata tated mere a — The increase 





y. : 

illustrated: in figure - 23, in which the stick-fixed neutral 
voints of .the-model with the revised tail are compared 
with those. for the model with the original tail. Calcula- 
tions had indicated that the revised tail should give a 

5 percent favorable neutral-point shift at low lift ie 
coefficients, with the model in the cruising. eonfigura- 
tion; the neutral points of figure. 23 show a shift of _ 
about 6 percent, which is Cones eer good’ agreement. 


Since ‘the revised tail was derived from the original 
tail by adding fixed area without increasing the amount 
of movable: area (see fig. 5), it was considéred advisable 
to determine the elevator effectiveness of the revised 
tail. From the data of: figure 21, the average elevator 
effectiveness 05/00, was determined; the values: 


obtained are compared below with ‘the corresponding 
values for the. original tail. The values of %,/a;, 


for the original tail were obtained from reference 1, 
since no elevator tésts with the original tail were 
made in the Langley 300 MPH 7- by 10-foot tunnel, 


S . 
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ae 


Average °06,/0C; 
Cruising Landing configuration | 


configuration (66° spiit flaps) 


a A A TT 





Yorizotal tail 


















Original 
(reference 1) 4-599 
Revised: ah 89 


| 


Qagstimated from isolated tail pate an stabilizer tests 
on complete ROFL 4 
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These vanes indicate that to axdeuts a Siem 
maneuver, a-greatér change in elevator defleotion will 
be required with. the #evised' tail, 


Bffect of fuel tanks and bombs on lon itudtnal — 
sean tect gt fuel tanks and vows on Long Hu An 
inspection of :the stabilizer curves of figure al, reveals 
that for a given center- of-gravity location, the trim 
changes caused by the various fuel tank dnd bamb con- 
figurations are negligible. ‘his is of interest: since. 
it indicates that upon dropping the bombs,;.for example, 
the only trim changes which must be overcome by the pilot 
will be those caused by any center-of-gravity shirt 
occurring when the bombs are released. . 








‘The neutral-point shift banded by the various fuel 
tank and‘ bomb configurations is in general slightly 
unstable, the maximum unstadle shift being about. 

2.5 percent mean aerodynamic chord. (See fig. 25.) 
Any actual change in static margin will depend on any 
possible changes in center-of+gravity loeation pana 
by the presence of the external stores. | 


‘To aid in evaluating the relative merits of ‘the 
different configurations, particularly from the stand- 
point of their effect on the range of the aircraft, 
certgin quantities obtained from enlarged-scale ‘plots 
of the data of figure 2k, for a stabilizer setting of 
-1.0°, aré presented in the following table. In 
obtaining the test data, no attempt was made to fix 
boundary-layer transition on either the stores or the 
wing; some preliminary tests indicated that on the fuel 
tanks transition occurred very near the nose. 
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Pe Sis eee 2 
External stores | CGS 


ens 

Right inboard tarfk | 

Both inboard tanks 

Right tip tank’ 

Both tip. tanks — 

Both tin tanks + +854 f- 
inboard bomb 


Two. sourd bon +. left 


~ 





= : oe ais ce cc —_ ? } } 
~ an - gnapection’ of the: values’ of (or/cy),. a. indicates that for a negitgible 


weight increase (tabks empty) the tip-mounted: gunks’ would give a 5-percent 
increase in range over the airplane with na fuel tanks, whereas the wars 
momtyeS tanks ‘would. decrease ‘the Tange about” 9 percent. a t 


- | "Rhe values of —— coefficient at Cy, = "Ox i qualitatively illustrate i 
the less drastic’ reduction, imposed on the Mase dma level+flight speed by the 
tip-mounted tanks, as'compared to thé inboard-tank installation: Calcula- 
tions indicated. that the tip-mounted tanks would decrease the-top speed 

about 10-milés per hour, whereas the 'inboard-mounted tanks would_give & ——- 
reductian of about 50° ‘milés per hour. ..It is reasonable to suppose that the 
tip tanks, because of ‘their cleaner installation, would be less susceptible 

to éarly compressibility shock than would the inboard tanks. 
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The same calculations also indicated that the 
maximum rate of climb was not affected by the tip tanks, 
whereas the inboard tank installation appeared to decrease 
the maximum rate df climb by about 200 feet per minute. 
These figures should not be interpreted as quantitative 
performance estimations, but as indications of the 
coi merits of the two tank installations. 


| Effect of fuel tariks ‘and: ante 2 on: ‘Literal stabilit .- 
‘Only smaTI™ ee ee eee 5 Oy. and” Cy, are 





shown by the ‘plots deainst Cr of ‘the lateral-stability 
“derivatives ry ens and. ae: at Small eagles of 
yaw (fig , 26); which provide. an ehanentl, picture of. the 


‘effects of ‘the various fuel. tank and bomb configurations. 
The . only derivative affected to any marked degree is C, , 


othe: effective-dihedral parameter, ~The. effect of the 


inboard tariks on this paraméter -is small, “put the effect 
6f thé tip-mourted tanks, either aldéne ‘or: in‘ conjuriction 
swith: a sirigle inboard bomb, is to increase the positive 
“value Of hy. by an amount proportional to. the’ Lift 


-eooffictent. However, with: twe tip bonbs ‘ant ‘a single 
inboard bomb, ‘the parameter “ty “ts reduced by a © 


practically constant amount over the lift range. 


It was:cornsidered désirable to investigate the 
‘dynamic lateral stability charactéristics of the airplane 
when the tip tanks are carrying fuel, because in this 
condition the high moments of inertia, combined: with the 
increased Lye would dé expected to give a tendency 


toward undamped ‘oscilla tions. . Accordingly, the equations 
of appendix I of reference 3 were used to compute the 
voundaries for sviral and oscillatory stability for level 
flight at 20,000 feet for lift coefficients of 0.2). 
and “Os00~. (See fig. 27.) In computin= the boundaries, 
no attempt Was made to estimate the offect of the wins 
tanks on the datping derivatives; it is thought that this 
effect would be relatively small. The larse symboIs are 
the values given by the tés} data; the position of these 
symbols in relation to the boundaries indicates the type 
of stability or instability. 

It will be noted that at 0;,= 0.40 the test 


symbol lies im the region of spiral instability. Flight 
: 7 15 1 
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experiencehas indicated that a moderats amount of spiral 
instability can be tolerated, and’ has little bearing on 
the ability of the pilot to fly the airplane efficiently. 
It is greatly desired, however, to have a high degree 

of damping of-the lateral oscillations. | 


The nearest approach to oscillatory instability 
occurs with the full tanks at. C; = 0.80, where the 


test point falls very near the oe es 
The condition of level flight at at 
20,000 feet. is rather extreme, so that it is unlikely 


that’ the oscillations will become undamped for any flight 


condition. However, because the degree of damping of 
the--oscillations becomes smallef as the boundary is 
approached, it may be that in some cases the oscillations 
will be so lightly. damped as to become objactionable to 
the pilot. LG appears that the airplane could have been 
designed with 3° or ° less geometric dihedral (note that 
even in the three-bomb configuration (fig. 26(0)), CLy 


would still be positive). 


The ‘slopes of the curves of e Ch and Cy 


plotted against’ Wy for two selected angles of attack 
(figs. 28 to 30) agree beth qualitatively and 
quantitatively witn the.curves of-figure 26, In addi- 
tion, the curves or ge 28 anit 29 indicate that at 
an angle of attack of 0.79 (Cy:* 0.7) a single fuel 


tank mounted on the right wing asian inboard or at the 
tip shifts the rolling-moment curve, the shift ‘being 
positive for the inboard: tank and negative for thé’ tip 
tank.,' Not shown in figures 28 and 29 is the fact that 
.a single tank, particularly when full, will cause an 
appreciable latersl shift of" the center of gravity. 

_ The importance of a lateral center-of+gravity shift has 
been shown in reference, In order to: check the ability 
‘of. the controls to overcome the combined effects of the 
asymmetric aerodynamic forces and the lateral shift of 
the center of gravity, the rudder deflections, ‘aileron 
deflections, and sideslip angles ‘required for trim ina 


_, full-power wing-level climb at Cr = 0.f have been cal- 


culated, using the control-effectiveness Gata of refer- 

-: ence 5. In making the estimates, the asynmetry of the 
‘model was taken tnto account by assuming that at w = 0 

with the tanks off, the rolling and yawing moments should 

be zero, A gross weight of 13,000 pounds (tanks off) 

was assumed ; the weight of a single full tank was assumed 
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to be 1300 pounds. (The tank capacity was estimated as 
about 200 gallons.) The results are tabulated below: 





‘Total aileron §iteslip angie 
(deg). , 







Right tip aan 
10.4 left | 8.5 left 





2 8 right A 







Tank-full 





Tank empty 2,5 left | 705 right Slt right 
oF oct. 7 Right. inboard tank 
Tank full "}.5,0 left | 12.4 left ‘Uy right 
| | 0 


Tank empty Sete ald - 2e7 ‘left 


awn cama 





eo Ae - en es 


The calculated values show that the control deflections 
required are well within the range.of the. available 
Geflections (425° rudder, #34° total afleron). At 
“lower speeds the deflections required will PRR LT te 
somewhat ‘greater. | 


| Effect of pbait td ~ At ew litt coefficients, the 
drag incremént contributed bythe. two rockets beneath 
the fuselage was ohly about 0.001, as shown by the 
tongitudinal-force-coefficient curves of figure 52. At 
lift coefficients greater than 0,, no drag increment 
due to the rockets could be detected. The effécts of the 
rockets on trim and neutral point, were aeons ‘(See 
figs. 42 and 33.) 


. Effect. of’ fuselkage ‘dive brakes.- Examination of the 
pitching-momen rigure 24. indicates that deflec- 
tion of the fuselage dive ‘prakes causes a pitching~ 
moment change which tends to nose the airplane up. 
Because of the low location of the dive ‘brakes, it might 
be supposed that the .drag forces acting on them would 
give a diving moment. Apparently, however, when’ the 
brakes are deflected, the flow over the wing and tail 
is changed in such a manner as to give a net nose-up 
moment.. This charige in trim may not be objectionable 
if the fuselage brakes are to be used only as a means 
of limiting the speed in a dive (at a lift coefficient 
of 0,1, the change in trim corresponding ta a dive- 
brake deflection of 90° amounts to a changé in elevator 


1% 
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defléction of about 5°). If the nose-up change in trim 
is,-maintained at high Mach numbers, the dive brakes 
could be utilized: as: a. dive recovery device. However, 
if the brakes were to be used; as fighter. brakes to 
check the speed of the aircraft when aporoaching a-- ~--. 
target, so as to altow a longer firing ‘time: before 
contact must-be. broken, the changé in trim resulting fron 
application.of the brakes weuld_be most disturbing’ te -thé¢ 
pilot, since it would throw the ling” of fire. off the 
target. S 
The tail- orf curves. ‘show that, at the low lift coef- 
ftetents. that will be ‘reached iit dives ,. the tail load for 
trim with the dive brakes deflected will be sotiewhat .—’ 
poe than that required when the dive- brakes _are ae ps 
a 
The stabilizér curves show that dive-brake deflec- 
tion is accompanied by an increase in longitudinal 
stability. The increase amounts to_a rearward neutral- 
point shift of about 6 percent mean aerodynamic chord. 
for the 60° deflection, and about 8. ‘percent mean aero= 
dynamic chord for the 90° deflection. “About one-half 
the increase in each case seems tobe the result of a 
shift of the aerodynamic centér of the wing-fiiselage - 
~combination, the other half being caused by a lower rate 
ef change of downwash at the tail. 


a : na 
. : 


+ Because the pnimary function of tke fuselage dive 
$rdkes is to limit the diving spedd, dit is desirable to 
seé ‘what. speed reduetion can he’ éffected by use of the 
‘brakés.. As an indication of the effectiveness of the 
brakes, the terminal’ Mach-numbers fn vertical dives. have 
been estimated. The estimations were made. using the 
data ‘of Sg hag 44 in conjunction wilth: the method of 
reference The. results, shown in figure 35, indicate 
that ‘a 90°" dive prake defieetion Will reduce the terminal 
Mach number by roughly 0.1...The additional decrement in 
terminal Mach number resulting from filling the spaces 
‘in. the’ 90° brakes is only about 0.01. The relatively 
low:scale at which tre test data were obtained necessitates 
that the absolute values of the terminal Mach nuriber be 
regarded with some ‘caution. ° 


Subsequent to the tests, informaticn was received 


- from the Republic Corporation that changes in the size, 


‘shape, and locati‘on:-of the fuselage dive brakes were 
being considered. The data for the original dive brakes 
are included in this report. ror possible aid in future 


design. 
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Pressures inside nose of inlet duct.- The data of 
figure 30 show that severe pressure peaks occur inside 
the nose of the entrance duct. These neaks will be flattened 
somewhat at full-scale Mach numbers (the model tests 
were made at a Mach number of, 0.1), but they will 
doubtless still be severe enough ‘to cause internal 
separation, with a consequent decrease in pressure recovery 
at the engine. It is thonght that a smaller radius (verhaps 
half the present value). and a change in the lower inner 
.lip shape, bringing the lip straight back for a short 
.. @istance instéad of immediately starting the rather rapid 
' ‘drop-off now present, would do much oe a atonce the sharp 

preseurs, peaks . | 


» 3 It is cates ine to note that the duct surveys of 
reference 1 show a nonuniform velocity distribution across 
‘the duct,. ‘the velocity at the wall of the duct (where the 
pressures of the present tests were measured ). being con- 
siderably higher than the wea et inlet velocity. 


Critical; Mach eceeitahi ins the er endiremietpibublen 
data presented in figures 36 and 37 have been used toa 


‘estimate the critical - Mach numbers of the various airplane 


components. The von Karmdn-Tsien method (reference 7) 


' ‘Was used in making the estimations; the critical Mach 


number as defined in reference 7 is the Mach number of 
the undisturbed flow for: which the local velocity at 
some point on the surface reaches the local velocity of 
iam e , | 


the estimated critical Mach numbers for. the original 

and the V-front canopies .are compared in figure 39. As 
an aid in evaluating’ the “results, the flight Mach numbers 
at two altitudes, for a gross weight of 12,500 pounds, 
are also plotted. ‘Tt should be noted that in computing 
the. critical Mach number for the V-front canopy, the 
pressure readings at the orifice 25.95 inches from the 
nose (see fig. 37) have been disregarded, These readings 
are considered unreliable, arid are thought to be the 
result of a slight unfaifness in the model canopy 
immediately ahead of the orifice. It should also be 

borne in mind that since pressure orifices were installed 
' only in the plane of symmetry, the maximum suction pres- 
sure on the canopy may. not Kave been measured, so that 
the estimated critical Mach numbers may be too high. 
A comprehensive investigation of the pressure distribu- 
tion over canopies ({reférence 8) has indicated that the 
critical Mach number determined from pressure readings in 
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the plane of ‘cunt will, , in general, be not more than 
O. = toa high. ! 7 ; 


In computing the critical: Mach numbers of the 
canopies, it was noticed that the effect of power was 
too small to be detected. Therefore, only one curve for, 
each canopy is shown on figure 39., The results indicate 
that the critical Mach number of the V-front, canopy is 
only slightly (about 0.0) greater than that of. the original 
canop If the airplane is assumed to reach a Mach number 
oF OM” ‘ab either altitude, the critical Mach number of 
either canopy will be exceeded at -this flight Mach number. 
Because of. the relatively small variation of critical — 
Mach number with 2ift coefficient, .the Flight Nach number 
at which the critical Mach number of either canopy.is 
reached gneee not s greatly with altitude. 


The edtimatad ‘eritical Maolx’ numbers’ of the outside 
of the upper nose of the entrance duct are presented in 
figure 0, together with the flight Mach number. It 
should: be noted, that the plots. of. figure 38 do hot in 
every case extend to the distance from,the nose at which 
the peak pressure on the outside nose is. reached; the i 
critical Mach numbers of the. outside nose were estimated 
from separate plots of the data presented in figure 36, 
The effect of power is quite evident. At sea level,’ 
for example, as the power is increased, at any lift 
coefficient the: inlet-velocity ratio is increased SO. 
that correspontingly less air is divertéd to the outside 
of the nose and the critical Mach number is increased. 
If as before a maximum flight Mach number of 0.8 is 
assumed, the curves of.figure /}0 indicate that at sea 
level or at altitude the critical Mach number of the 
outer upper nose .is never reached, for either power con- 
dition iad heen tan ves i | 


Because of the ptatysen ae. ‘the nose wheel well, 
the pressure measurements. on the lower part of the outer 
nose did not extend far enough back to permit a complete 
determination of the critical Mach number. However, 
the outer. lower:nose is. less critical. than the outer 
upper nose for any positive angle of attack, so the 
omission is nee: important. . | 


20 





CONCLUSIONS 


= 
= 


The following conclusions are: hased on the results 
of tests of a-1/5-scale modél of the Repabiic XP-8 air- 
plane (Army Project MX-578). in the Sangley 300 MPH Bs 
T- by 10-foot tunnel: 

1. The substitution of split flaps for ‘the easiecl 
slotted flaps affordéd a stable néutral-point: shift of 
only 1 or 2 ree. mean aerodynamic chord below .«.° -— .: 
Cy = 1.25. Above Cy = 1.25 -the stability with split 


flaps was less than ye original slotted flaps, °. 
The adoption of the revised: horizontal tail [of greater 
aspect ratio and area than the original) appeared the — 
most feasible means of materially increasing the longi- 
tudinal stability in ‘the landing configuration. e 
2. The presence of the various external stores 
causes unstable neutral-point shifts, the largest shift 
being about 2.5 percent mean gerodynamic chord. Aero=— 
dynamic Cae VREREOR caused ee eee ee stores were 
negligible. 


46 From tiie Meandgcln’ of range, maximum speed,. 
and rate of climb, the fuel tanks mounted at ‘the wing 
tips showed themselves. superior to the tanks mounted 
inboard beneath the wings. With the tanks carrying no 
fuel, the irange of the airplane with the tip-mounted 
tanks was estimated to be 5 percent greater than, the 
range with no tanks, while the range with the inboard- 
mounted: tanks was about 9 percent,less than that with no. 
tanks. The decreases in maximum speed and rate of climb 
were indicated to be considerably less for ths tip- 
mounted tanks than for the inboard-mounted tanks. 


lh, The only static lateral-stability parameter 
affected materially by the presence of the external stores 
was C, , the effective-dihedral parameter, The effect 


of the inboard tanks on Miy/ ee small, the effect of 


the tip-mounted tanks was to increase the positive 
value of CLy by an amount proportional to the lift 


coefficient and the sffect of tne three bombs was to 
decrease Cry >Y a constant amount over the lift range. 
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The large increase in C,, at high lift coefficiénts - 


caused by the: tip-mounted tanks was regarded as. ro al 


undesirable because: of the tendency it gave toward 

oscillatory instability; this tendency was aggravated 
by the increased moments of inertia Tae catalan 
weight of the. fyll tanks. . a 


5. For a full-power wing-level climb at gd 0.7, 


the estimated rudder and aileron deflections required - 
to trim out the asymmetric moments resulting from the -: 
presence of a single full fuel tank mounted either 
inboard or at:the, tip were well within the available 
range of deflections... . «fenar 


6. The seeeheanel & effects of the abet were: 
negligible. ‘ 


7+ Deflection of the fuselage dive:}rakes caused a 
nose-up change in trim and a rearward: (stable) shift 
of the neutral point. .The amount, of: elevator required - 
to overcome .the change.in.trim was well. within the: .. | 
available range. of.deflection. It.was estimated that a 
dive-brake deflection. of 90° would deerease the terminal 
Mach number. an a vertical dive by shew: Osle,: 


8. The critical Mach umber of the ¥-front canopy, 
as estimated from pressure-distribution data obtained at 
a low Mach number, was about 0.0) greater than the. — 
critical Mach number of the original canopy. The effect 
of power on the critical ach number of: either a ONY 
was negligibles:: | 


9. Tne ‘estimated critical Mach mumber an the outside 
nose of the jet’ entrance-duct’ wis greater than the flight 
Mach number for both power conditions,tested. Pressure-. 
distribution tests showéd sharp internal pressure peaks 
which would léad to separation and, consequently, a 
decrease in pressyre recovery at the engine. It was 
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suggested that a smaller nose radius and a change in the 
internal lip shape would help to alleviate the pressure 


peaks. 
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MR No. L6F25 
TABLE I 
PHYSICAL CHARACTERISTICS OF THE REPUBLIC XP-8 AIRPLANE 


Type « © « « © © +» © «© © § + © « «© SEt-propelled fighter 


Wing: 
Area, sq ft . ve ee te eo te ew oe we ew 2 260 
Span, ft rt. * * . ». * oe oh ‘ee oe © te -« vs a 56 ly2 
Aspect ratio 7 he © 8 ee 8 2 . ee ee ee ‘eth 5.1 
Taper ratio > 2 © ©» bY 2 @ j °° © a as _@.-@ @ 0.57 
Dihedral, deg . em He ‘eee e ee eee es 5 
Incidence’ at ‘Station 27 in,’ from center. line .-. O 
Sweepback, 25-percent chord Line. deg. nt en ee 5.06 
Geometric. twist, deg (washout) © ti ® te a 2 
Mean aerodynamic chord (M.A.C.), Se we, we Seo 
Station zero to 50=percent chord aS M.AsG.,ft« 1655 
Airfoil section... . .. Republic Re, h5-1512-.9 


Original horizontal tails 


Area, sq ft oo 8 e @ @ © © e@ & @ @ @ © @ &® @ @ © 8.5 
~ me a ly aa al 2 
Aspect ratio .. . . , y 5 iam «6 
Elevator aréa behind “hinge Line, sq “ft cance me w LD 
Root-mean=square chord of elevator, ft .... 0.990 
Airfoil section 4... +s « Republic R-l, 40-010 
Revised horizontal tail: 
Area, 8q ft ¢ e 2©«§ &© 6 6 @ eo ee ST el 


Span, ft © e« «© © © & © le 3 © 
Aspect ratio sk t« «#* « » & ®@ ee © @ 
Elevator area behind hinge line, sq ft . 
Root-mean-square chord of elevator, ft. 
Airfoil section « .« « « « « « e Republic 


e @ 
3 a e s e 
e e 


Vertical tails 
Total area, sq ft . « é « « é0e« © @¢ © «@ 
Rudder area behind hinge Line, sq ft 64. .« 
Height from center line of fuselage, ft. 
Root-mean-square chord of rudder, ft .. 
Airfoil section « « « « « « « »« Republic 


a «sw 25.0 
i a f°9? 
e S LO 
- Leet 
R-ly, 10-010 


High-lift device (slotted flap): 
Chord .... « « s 0.2i9c¢ inboard, 0.266c outboard 


Span .. Extends from wing-fuselage juncture to 0.51 


High-lift device (split flap): 
Chord ® e @ ® og e e 2 o @ ® & 9 s o o 6 ® ® Se 0.25c 
Span ..- Extends from wing-fuselage juncture to 0.515 
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TABLE I. 
PHYSICAL CHARACTERISTICS. - Concluded 


Weight and balance: 
Normal gross weight, lb... e 
‘Wing loading, Ub/eq. ft ...« - 
Normal center- -of-gravity Sositionr, percent. , a 
Whew w ‘ss A cic yy a th imp Axe A oh 
- -Senter-of-gravi,ty, range, percent me 
in we tg 2645 ta 38, 00 


ae a > 7 
OF Fa tS eee eet 
s* tw: 

8 o @ oS ® 9 


12,500 


4 
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: 4 st a 
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MR No. L6F25 
FIGURE LEGENDS 


Figure l.~= Three-view drawing of: the 1/5-scale model 
of the Republic xP-8, airplane (Army Project MX~-578) 
with original horizontal tail. ° | 


Figure 2.- System of axes. Positive values of forces, 
moments, and angles are indicated by arrows. 


Figure 4.- The 1/5-scale model of the Republic ¥p-8 air~ 
plane (Army Project Mx-578) mounted in: the 300 mh 
7- by 10-foot tunnel. 


Figure l.= Plan position for teats of i/5- scale ‘mde 
of Republic xP-8l, airplane (Army Project. MX-578) 
with slotted flao deflected 30°. 


Figure 5.-, Original and revised hori sented tails tested 
on the 1/5-scal3 rodel of the Rap wed: XP - “oh airplane 
(army Project Mx-578). | 


Figure 6.- Inboard pasition of fuel Sante tested on the 
1/5-scale model of the Reoublic xXP- _ airplane Ss 
(Aray Project Mi-578). | 


Fizure 7.e= Wing+tip eat tion of fuel tanii tested on ‘the 
1/5-scale .model ‘af the Republic xpP-8) airplane 
(Army prayer MY~578)-» | 


Figure 8.- fuel tarks mounted at the wing tips of tue 
1/5-seale model of Si a eet eee airplane . 
(Army Project. MX-578) 


Figure 9.- Positions of bombs tested onthe 1/5-scale 
a the Republic. xP=8h, airplane ‘(Army wen Bee 
MX- 5) 


Figure 10.- Details of rockets tested on the i/s~teinie 
model of the Republic xP-8) airplane: (Army | fe 
Project NX-578). — 


Figure 11.- Fuselege dive brakes tested on the 1/5-scaré 
model of.the Republic xp-3) airplane. (Army 
Project Mx-578). 
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FIGURE LEGENDS - Continued 


Figure 12.- Location of pressure orifices on the 1/5-scale 
ete the Republic xPp-GSk airplane (Army Project 
MX=57 ® 


(a) Original canopy. 
(bd) Nose. 

Figure 12.- Concluded. 
(c) V-front canopy. 


Figure 14.- A comparison of ordinates for the design 
nose and the actual nose as tested on the 1/5-scale 
model of the Republic xp-8l, sirplane (Army 
Project MX-578). 


Figure lh.- The original canopy tested on the 1/5=scale 
model of the Republic XP- airplare (Army 
Project MX-578). 


Figure 15.- The V-front —— tested on the 1/5-scale 
model of the Republic xP-Bhy airplane (Army 
Project MXx-578). 


Figure 16.- Variation of effective thrust coefficient 
with lift coefficient for the Pepublic xp-8 air- 
plane (Army Project MX-578) Idling power (80 percent 
rpm) at sea level (power condition A); gross weight = 
12,500 lb. 


Figure 17.- Variation of inlet-velocity ratio with lift 
coefficient for the Republic xp-8h airplane (Army 
Project MX-578). Gross weight = 12,500 lb. 


Figure 18.- Variation of trim lift coefficient with 
angle of attack used making pressure-distribution 
tests on the 1/5-scale model of the Republic xP~8), 
airplane (Army Project MX=-578). Cruising configuration. 


Figure 19.- Effect of stabilizer on the aerodynamic char- 
acteristics in pitch of the 1/5-scale model of the 
Republic xP-8 airplane with original horizontal tail. 
Idling power. 


{a) Cruising configuration. 
2 
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FIGURE LEGENDS - Continued 


72 ane 19.- Continued. 


fb) Landing 5 oatighiabdon\ batoreee ‘flaps 
deflected 40°). 


Pigor 19 .=- Continued. 3 


-(c) La Landing Sent bikatdon (sigttea flaps 
deflected. 30° ; ‘ailerons dropped. 35-4 


: — 4 


igure 355 Concluded. 


(da) Landing conft guration (splie fleps | 
deflected 60°). 


Figure 20.- Effect of amid see on the aerodynamic chare- 
acteristics in sitch of the 1/5-scale model of the 
. Republic xp-8 airplane with revised cacerres tail. 
Idling power. 


(a) Cruising Ps 2 a, 
Fi gure ‘20.- Concluded. 


(bd) Lending ae {split riage 
deflected 60°). 


Figure 2l.- Effect of elevator deflieétion on the aero= 
dynamic characteristics in pitch of the 1/5-scale model 
of the Republic xp-+8& airplane with revised hori = 
zontal tail. Idling power; ig = moh prey 


(a) Crut sing configuration. 
Figure ele~ Conc luded. 


(b) Landing configuration (split flaps 
deflected 60°). 


Figure 22.- Stick-fixed neutral ooints of the. 
Republic xP-8) airplane with original horizontal’ éati, 
as determined from.tests of the 1/5-scale model. 
Idling OWEN» rere configuration. — 


oP 


7 e 
. @ « 


= bomb ony, +448 bombs off. 


MR No. L6F25 
FIGURE. LEGENDS - Continued 


Figure 23.- Effect of revised hortbonted tail on the 
stick-fixed neutral points of the Republic XP-8) 
airolane, as determined from tests.of the 1/5-scale 
model. Idling power, | . 


- 


. 4 


Figure 2h.- Effect of external fiiel’ tanks and bombs on 

- the. aerodynamic characteristics in pitch of the 
1/5=-scale model. pf the Republic xP-! airplane 
with original horizontal tail. Power off, cruising 
COME OEE SL ARs 


( a) Tanks Offs - bombs. off. 


~ i? 
a i 


Figure ai. Continued. “' NP Ed ins iy 
(b) Right tank in inboard position; left tank off; 
bombs off. ) ma 


\ 


figure 2k. : - ‘Continued « ha: 
(c) Both ‘tanks’ tm Anboard position; bombs off. 
| Figure 2h.- Comin pueds ~ : 


| (a) Right tank in: tip’ position; left tank off; 

bombs ort.: 4 Cs ere, ‘ ‘ ; 
pigure' 2h contig. , Oe ie ey 
(e) Both tanks in to position; bombs off. 


a aug 


~ . 


vibake oh» gontinued. 
(f) Both tanks : ny ‘tho positions left inboard 


s a 


FPléure alr, . Concluded... ig Peace, as eset 


fal Tanks off; ‘left. ‘inboard bomb on, tip 
bombs on. 4 


Figure 25e- Effect of external fuel tanks and bombs on 
the stick-fixed neutral voints of the Republic xP-8l, 
airplane, as determined from tests of the 1/5-scale 
model. Power off; cruising configuration. 


by 


WR No. L6F25 
FIGURE LEGENDS - Continued 


Figure 26.- Effect of external fuel tanks and bombs on 
the lateral-stability derivatives at smali-angtes 
of yaw of the 1/5-scale model of the Republic xp-8), 
ae Power off; cruising configuration; 

1, = ‘ ' —— ee , 


(a) Inboard tanks. 
_ Figure 26.- Continued. . " 
pase +. (b) Tip tanks. 

Figure 26.- Concludad.) et 

bi : . ee ‘ ra a " es 
(¢) Tanks and bombs. . 

Figure 27.- Effect of carrying fuel in the wing tip 
tanks on the dynamic lateral-stability boundaries of 
the xp-G), airplane. Cruising configuration. 

Figure 28.- Effect ‘of inboard fuel tanks on the aerodynamie 
characteristics in yaw of the 1/5=scale model of the 
Republic Xp-8), airplane. Power off; cruising con- 
figuration; i, = 0°. Pen es 

(a) a = 0.19, 

Figure 28.+ Continued. — 

| (a) Concluded. 

“Pigure 28.~ Continuedi | ve 

Ls ae byra = BL7% a 

Figure 28,+- Concluded. 

vio . (®) Concluded. 

' Preure 29.- Effect of tip-mounted fuel tanks on the 
aerodynamic-characteristics in vaw of the 1/5-scale 
model of the: Republic XP-3); airnlane. Power off; 

- -epulsing: configuration; i, = 0° 

aa ¢(d)-a.= 0.19, 
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FIGURE LEGENDS. - Continued 


Figure 29.-~ Continued. 74 eS tee 
| i (a) Concluded» * ae. 
Figure 29.~° Continued ae 
(b) a = Be7%e oe 
Figure 29.« Concluded. 
(b) Concluded.: © 


Figure 30.- Effect of fuel tanks and buitbs on the aero- 
dynamic characteristics in yaw of the. 1/5-scale 
model of the Republic xXP-8l, .aimplané. Power off; 
cruising configuration; 1; = 0°, Aes s. ts 
(a) a. = 0.1%. 7 


*, y : 
* = 


Figure 30.+' Continued.“ | e re ee 
a (a) coneludeds = 3 
Figure 30% Continued: Be re at tow 

. (ob) @ = 8.7% 5s =F 
Figure 40.= Concluded. 


(b) Concludedes i285 % + 2 ed 
Figure 4l1.- Effect of stabilizer on the aerodynamic 
characteristics in pitch of the 1/5-scale. model of 
the Republic xP-8) airplane with, revised horizontal ae 
tail. Idling power; cruising configuration. -Two “" | 
rockets beneath fuselage. “" 


Figure 32.~ Effect of rockets on the sefrodynamic charac- 
teristics in pitch of the 1/5-scale model-of'thé ... 
Republic xP-8hy airplane with revised horizontal tail. 

Idling power; cruising configurations. 1,,= 0% ~ 

Figure 43.-< Effect of rockets on the stick-+-fixed neutral . 
points of the Republic xP-8l, airplane with revised 
horizontal tail, as determined from tésts of the 
1/5-scale model. Idling vower; ‘cruising configuration. ; 
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FIGURE LEGENDS - Continued 
‘nie HAY y 
Figure 4l.- Effect of fuselage dive=brdke deflection on 
the aerodynamic characteristics in Bren of the 
1/5-scale model of the Republic XB-8) airplane with 
original horizontal tail. . Idling power, cruising 
configuration... mz sess 


(a) Dive brakes retracted. 
| ‘Bigure 3ij.- continued: © 0 
| - (b) Dive brakes deflected 60°. 


4 


Figure 3.- Concluded. , : con 
\* (a) Dive brakes deflected 90°. 

Figure 35.- Effect of fuselage dive brakes on the esti- 
mated’ terminal Mach numbers .of. the Republic XP-8), 
Airplane in vertical dives. Estimates based on wing 
-em-+tioal Mach number of 0.755. Gross weight = 
13432), 1b: . a : 2 ge a 

Figure 36.+ Pressure distri bution over the top of the 


fuselage of the 1/5-scale model of the Republic xP=8) 
@irplane with the original canopy. 


e 


(a) Power condition A (idling power (80 per- 
cent rpm) at sea level; asoproximately full power 
(100 percent rpm) at 30,000 feet). 


Figure 36.- Concluded. 


(ob) Power condition B (full power (100 vere 
cent rpm) at sea level). 


Figure 347.=< Pressure distribution over the top of the 
V-front canopy tested on the 1/5-scale model of 
the Republic Xp-8); airplane. 


(a) Power condition A (idling power (80 per- 
cent rpm) at sea level; approxirately full power 
(100 percent rpm) at 30,000 feet). 


WR No. L6F25 
FIGURE LEGENDS - Concluded 


Figure $7.- Concluded. 


-. (db) Power condition B. (guna | oower A209 pat 
cent rpm) ‘at sea level) ).. 1 otha 


Figure 38.- Pressure ai stribution | over the’ nose of the 
entrance duct of the ay aweie moded of the 
Republic XP-8), airplane. . fa 


(a) Power condition A (idling power (80 per- | 
cent rpm) at sea level; approximately rere power 
(100 percent rpm) at-%0,000 feet). . 


Figure 38.- Concluded. + amy ii 


(b) Power condition B (full. power {190 per 
cent rpm) at sea level). 


Figure’ 29, - orttical Mach numbers: of heey ‘eonapiel: for | 
the Republic xP-3) airplane, as estimated. from | 
pressure-distribution -tests of: the 1/5-scale — 
model. Power conditions A and B. 

Fi gure’ Oe’ Critical ‘Mach numbers of the.outside of the ~ 

upper nose of the entrance duct.of ‘the, Republic 
xp-8) airplane, as estimated from pressure- -distri bution 
tests of the. enone eae: 
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Figure l.- Three-view drawing of the 3 nee model of the Republic XP-84 


airplane (Army Project MX-578) with original horizontal tail. 
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Figure 2,.- System of axes. Positive values of forces, moments and angles 
are indicated by arrows, 
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Figure 3.- The 2 -seare model of the Republic XP-84 airplane (Army Project MX-878)) 
mounted in the 300 mph 7- by 10-foot tunnel. , 
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All dimensions in inches 





Original tall 


Area added to original tail 





, NATIONAL ADVISORY 
Revised tail COMMITTEE FOR AERONAUTICS 


Figure 5.- Original and revised horizontal tails tested on the 1/5- 
cenLG model ce the Republic XP-84 airplane (army Project MX-578) . 
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Figure 6.- Inboard position of fuel tank tested on the 1/5-scale 
model of the Republic XP-84 airplane (Army Project MX-578). 
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45.02 lo fis. f 






All dimensions in inches. 


_ Ng Ref Line (50% chard tne) 


Note: Jn srde yiew, lank ¢ 1s 2.0" 
nose down with respect Co fuselage ¢. 
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Figure 7.- Wing-tip position of fuel tank tested on the 1/5-scale 
model of the Republic XP-84 airplane (Army Project MX-578) . 
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1 
Figure 8.- Fuel tanks mounted at the wing tips of the “5 scale model of the 
Republic XP-84 airplane (Army Project MX-578). 
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Figure 9.- Positions of bombs tested on the 1/5-scale model of 


the ublic XP-84 airplane (A Project MX-578). NATIONAL ADVISORY 
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SYMMETRKALL FUSELAGE 





All dimensions in inches. 


| Section A-A NATIONAL ADVISORY 
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Figure 10.- Details of rockets tested on the 1/5-scale model 
of the Republic XP-84 airplane (Army Project MX-578). 
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Figure 11.- Fuselage dive brakes tested on the 1/5-scale model 
of the Republic XP-84 airplane (Army Project MX-578). 
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(a) Original canopy. 


All dimensions 
in inches 
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(b) Hose. 


Figure 1£.- Location of pressure orifices on the 1/5-scale model of the Republic 
XP-64 airplene (érzy Project MX-578). 
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All dimensions in inches 


(c) V-front canopy. 
Figure 12.- Concluded. 
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Figure 13.- A comparison of ordinates for the design nose aml 
the actual nose as tested on the 1/5-scale model of the Republic 
XP-84 airplane (Army Praject. ‘MX-578) « 
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Front view. 
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Three-quarters view. 
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Side view. 


Pigure 14.- The original canopy tested on the —--scale 
model of the Republic XP-84 airplane (Army Project 
MX-578) CONFIDENTIAL 
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Side view. 


Figure 15.- The V-front canopy tested on the —-scale 
model of the Republic XP-84 airplane (Army Project 
MX-578)- = CONFIDENTIAL .ssousr'ssvontas asnosavritat Laneastent = Lave | 





ABRONAUTICAL LABORATORY - LANGLEY FIELD, VA. 
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Figure 17.- Variation of inlet-velocity ratio with lift coeffici at 
for the Republic XP-84 alrplane (Army Project MX-578). Gross 
weight = 12,500 1b. 
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Cruising configuration. 
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Figure 18.=- Variation of trim lift coefficient with 
(Army Project MX-578). 
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(b) Landing configuration (slotted flaps deflected 30°). 
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(c) Landing configuration (slotted flaps deflected 30°; 
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Figure 19.- Continued. 
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(4) Landing configuration (split flaps deflected 60°). 


Figure 19.- Concluded. 
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(b) Landing configuration (split flaps deflected 60°), 


Figure £0.- Concluded. 


L6F25 


MR No. 


SE se 


pecan afecren a pecjafatnfndcb a fo peabenfct opened chee otf 


eee 


HE 
% =- 
aoe ot 


= Pte saepanobs 3 EL gt 1 a hes 


Laem av eee at 


BEUERE | Sen SGGeue@eeer coe ee 
defeat eee sat tad ; Beet 
ee erie eke pe jaa oh a 
Tee Cee ee Es : gee bg 
HR ee eee 'E gy RE ae ae 
doe A To ace at He 
py oa aie ae gat oo i : Lt i 


ce RE ah as 
Boin/ cane ore Se ee ae er 
Ce A a 


thee th ee 
RA ag is Cece 
ie ee ee ee ee 

SU 2 Eb Peete ey Ce 


apt ti ts 
PSR aie Pe ane 
PEPE ts ee emer ke a 
Besa ue a Pee ee rer ECeEAee 
SE 
Sa ete (SE Sasa se ee ES eae GREW GE Ge ae Bes 
Heeger eal spies im 
t-te dep ates palanareel Repetgdgt t 
TT tae haa ae aa bog 
: LEUPerE EP rrr Ti oe eer ee 
Peer CORSE EEE See era PERE EE EEEEE EEE} 
Cee ee eee ea ee Se ee eee ec ee 
| “EEE Ee SEER 





(a) Cruising configuration. 


odynanic 
Idling power) 


el of the Republic 


- Effect of elevator deflection om the aer 
itch of the 1/5-scale mod 


XP-84 airplane with revised horizontal tail. 


Characteristics in p 
i¢ a 


Figure 21. 


L6F25 


MR No. 





eget Se I ee eed eeepc tay oe (PP 
eg fe ee eee eet tee teraie tet rt 
Ace eke eae ese yes bee ee pase eet =| 


. . = a , 
. vil , + 
ali bag ae sbel@ea dl 
int #78 bl be «ti §i 2 
i .in <5 
= io 7 2 








re erie etic pee ert =i ea 
ppg pict h sf aruba apt 


| LOBT OI AOED | BaAOA = OUP TA 
eee Pere terre rect 
LE Ho eee Spee oe PS epee tM deeb Pert de! 
eee eee eee oe eee et eel See 
a es ep 
eI Pe 

dod tp a a tl deel tt LL Ba tL is tS 


RCL eae eae aes PS 
























Yas 
Eee ce eee cc SER GGGnE: “BOnGnKen 
ESS Ae ogee te meee pee be fd te ot tt Na a 
Pe Te ae ee Se ae ee Se ae 















je eee tes — eed oe a 

ir Ree TPR ET 
PP ee 
| Sram eee Stee pst ae ae a eee ese be Icio 
aa see anf appeal ese here Pca 
Scheer ea eee peers Pak | | 
SEEGER eee ot te 
Ce ee 


ae 








HEE HEA a 


















Si nA Ch ee ed 


fe Turtaareecansaae, 
See 
SHES SEE SSS CSREEETEEGSHE a eRBEUESs tt 




















Pr STS tt i fe | i. 


SEN ere 


(b) Landing configuration (split flaps deflected 60°). 
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(vb) Right tank in inboard position; left tank off; bombs off. 


Figure 84.- Continued. 
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Pigure <4.- Continued. 
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(e) Both tanks in tip position; bombs off. 


Figure 24 »~ Continued. 
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Pigure 24.- Continued. 
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(g) Tanks off; left inboard bomb on, tip bombs on. 


Figure 24.- Concluded. 
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(a) Inboard tanks. 


Figure 26.- Effect of external fuel tanks and bomps on the 
iateral-stability derivatives at small angles of yaw of 
the 1/5-scale model of the Republic XP-84 airplane. 
Power off; cruising configuration; i¢ = . 
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Figure 53 .- Effect of rockets on the stick-fixed neutral points 
of the Republic XP-84 airplane with revised horizontal tail, 
as determined from tests of the 1/5-scale model. Idling power ; 
cruising configuration. 
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(db) Dive brakes deflected 60°. 


Figure 54 ,- Continued. 
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(c) Diye brakes deflected 90° 


Figure &.- Conclude. 
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Figure 35 .- Effect of fuselage dive brakes on the est imated terminal Mach numbers of the 
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36,< Pressure distribution ower the top-of the fusslare of the . 
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(ob) Power condition B [farr power (100 percent rpm) at sea level] 
Pigure 36.- Concluded. 
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Figur# 37.- Pressure distribution over the top of the V-front 
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(b) Power condition B {fu121 power (100 percent rpm) at sea level] 


Figure 37.- Comcluded. 
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Figure 38.- Concluded. 


(b) Power condition B [full power (100 percent rpm) at sea level} 
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Figure 39.- Critical Mach numbers of two canopies for the Republi 
XP-84 airplane, as eptimated fron ressure-distribut bie of 
the 1/5-scale model. Power eauahicone A and B. — 
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Figure 40.- Critical Mach numbers of the outside of the 
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